Federalism, ICT and development in the Global South by Aranha, Márcio Iório et al.
Autorização concedida ao Repositório Institucional da Universidade de Brasília pelo Prof. Dr. Márcio 
Iório Aranha para depositar o trabalho no site: http://repositorio.unb.br/. 
REFERÊNCIA
ARANHA, Marcio Iório et al. Federalism, ICT and development in the Global South. 
Communication policy research Latin America, v. 12, p. 303-324, 2018. Disponível em: 
https://drive.google.com/file/d/1U4H7yG9VZE3s4nWxpOwWZeMN50Dqvl2t/view?usp=sharing. 



































Communication Policy Research Latin America, Vol. 12, may be ordered from: 









Communication Policy Research Latin America/ Christian Rojas et al., editors. 
    324 p.  27 cm. 
ISSN 2177-3858 (Printed version) 
ISSN 2177-1634 (Electronic version) 
ISBN 978-1726063821 
  1. Telecommunication policy–Americas. 2. Information and 
Communication Technologies–Americas. 3. Social and Economic 






























Printed in the United States 
  
C734    Communication Policy Research Latin America. (12.: 2018). 
CPRLatam / ed., Christian Rojas [et al.]. - -  Varadero, Cuba: Americas 
Information and Communications Research Network, 2018. 
        vi, 318 p. ; 27 cm  
        v. 12 
 
                    ISSN 2177-3858 (Printed version) 
       ISSN 2177-1634 (Electronic version) 
       ISBN 978-1726063821 
                           
 1. ICT and Social Development.  2. The Future of ICT Regulation.  I. Rojas, 















Gloria Alina Mayne Davó 
Judith Mariscal 
Marcio Iorio Aranha 








CPRLatam is published annually by the Americas 





Sponsors: TigoUNE; IFT; CISCO; Movistar. 
 
 





Supporting Research Centers 
 
Argentina: Centro de Tecnología y Sociedad (Universidad 
de San Andrés) 
Brazil: Centro de Políticas, Direito, Economia e 
Tecnologias das Comunicações (Universidade de Brasília); 
Centro Regional de Estudos para o Desenvolvimento da 
Sociedade da Informação (Unesco-NIC. br). 
Canada: Center for the Study of Regulated Industries 
(McGill University). 
Chile: Departamento de Ciencia de la Computación 
(Pontificia Universidad Católica de Chile); Centro de 
Estudios Públicos (Universidad de Chile). 
Colombia: Centro de Estudios de Competitividad 
(Universidad de los Andes); Observatorio de la Educación 
del Caribe Colombiano (Universidad del Norte de 
Barranquilla); Universidad del Rosario. 
Ecuador: Diploma Conjunto en Economía (Pontificia 
Universidad Católica del Ecuador); Facultad de Ingeniería 
(Universidad de Cuenca); Centro de Investigación, 
Desarrollo y Innovación (Universidad de Cuenca). 
Mexico: Programa de Investigación en 
Telecomunicaciones (Centro de Investigación y Docencia 
Económica); Escuela de Graduados en Administración y 
Dirección de Empresas (Tecnológico de Monterrey). 
Peru: Instituto del Perú (Universidad San Martin de 
Porras); Instituto de Estudios Peruanos (IEP). 
United States: Columbia Institute for Tele-Information 
(Columbia University); Annenberg Research Network on 
International Communication (University of Southern 
California); Quello Center for Telecommunication 
Management & Law (Michigan State University); Center for 
the Study of Hispanic Marketing Communication (Florida 
State University); Center of Convergence Network 
Technologies (Syracuse University); Center for Information 
and Society (University of Washington). 
Venezuela: Universidad Central de Venezuela; Centro 









Testing bidding efficiency in Combinatorial Clock spectrum auctions via 
generalised and homothetic revealed preferences (Fernando Beltrán) 1 
Predictions toward Digital Economy (Esperanza Sainz López) 13 
La abogacía de la competencia en las telecomunicaciones (Jesús Zurita-González) 25 
Evaluando el impacto de la estructura de mercado sobre la innovación y la calidad: 
La banda ancha móvil en Centroamérica (Xavier Pedrós, Pau Castells, Serafino 
Abate & Lucrecia Corvalan) 43 
Nuevos Modelos Disruptivos para los Operadores de Telecomunicaciones en un 
Nuevo Entorno Digital (Christian James Aguilar Armenta) 81 
Before and after the Reform: Fixed line internet penetration in Mexican households 
(Catalina Ovando, Emmanuel Olivera & Juan Carlos Bocarando) 93 
A Comparison between TVWS and 3-4G solutions to provide broadband in rural 
area (Miquel Oliver & Sudip Majumder) 103 
Competencia en los mercados de telecomunicación tradicionales y OTT (Rebeca 
Escobar-Briones & Nubia M. Conde-Menchaca) 117 
Governança da internet: reflexões sobre padrões abertos e e-PING Brasil (Murilo 






¿Son útiles las TIC para combatir la ciberdelincuencia? La relación entre la 
denuncia de delitos informáticos y el equipamiento tecnológico de las 
comisarías (William Fernández & Carmen Vargas) 139 
¿Des-confianza en línea?: Relaciones entre ciberseguridad y transacciones en línea 
(Roxana Barrantes, Paulo Matos & Aileen Agüero) 151 
¿Quién se queda rezagado? Evaluando el proceso de difusión de TIC en el sector 
de manufacturas de muebles de madera de Villa El Salvador y Villa María del 
Triunfo (Diego Aguilar Lluncor) 163 
Espaço e inclusão digital na cidade de São Paulo: uma análise desde a perspectiva 
da multidimensionalidade das desigualdades sociais e territoriais (Fabio Senne) 173 
#PorMiCuenta: Experiencia de una plataforma de e-learning de educación 
financiera para jóvenes (Jaime Ramos Duffaut & Chris Boyd León) 185 
Entendiendo la adopción de diferentes formas de e-government: La importancia de 
las relaciones sociales, aspectos cívicos y psicológicos (Roxana Barrantes, 
Paulo Matos & Diego Aguilar) 193 
Impacto prospectivo de los nuevos mecanismos para la neutralidad de red, la 
gestión de tráfico y la privacidad en los servicios digitales (Ramiro Camacho 
Castillo) 203 
Los desafíos y contradicciones en las percepciones sobre privacidad entre los 
adolescentes brasileños (Javiera F. M. Macaya, Tatiana Jereissati, Stefania L. 
Cantoni & Monica Barbovschi) 221 
Impacto de la penetración de las telecomunicaciones en la pobreza y desigualdad 
en el Ecuador (2009-2010 / 2015-2016): Análisis y planteamiento de políticas 
para mejorar la cobertura y asequibilidad (Ramiro Valencia Barahona) 229 
  
vi 
Infraestructura Tecnológica y Acceso a la Información en las Comisarías 
Policiales: Una Evaluación del Desempeño del Uso de las TIC en la Lucha 
contra el Crimen en la Ciudad de Lima (Diego Aguilar Lluncor & José Mendoza 
Sánchez) 251 
Modelo de predicción de demanda de espectro para servicios basados en 
tecnologías del Internet de las Cosas (IoT) en Colombia (Manuel Ricardo Pérez 
Cerquera, Diana Marcela Pinzón Chaves, Daniel Jaramillo Ramirez & Fabian 
Humberto Herrera) 261 
Multilayer, locality aware, telecommunication network deployment algorithm 
(Luis M. Roman, Miguel Alonso Vilchis & Ante Salcedo) 269 
Tecnologías de Acceso Dinámico y Uso Compartido del Espectro (Gerardo 
Martínez Cruz) 277 
Internet de las Cosas; Demanda Espectral en México (Cuevas-Ruíz J.L.) 287 
Federalism, ICT and Development in the Global South (Marcio Iorio Aranha, 
Isabella Galvão Arruda, Guilherme Carvalho Stefani, Lucas Barbosa de Araújo, 
Henrique Bawden & Flavia M. G. S. Oliveira) 297 
 
Aranha, Arruda, Stefani, Araújo, Bawden and Oliveira Federalism, ICT and Development in the Global South 
 
CPR LATAM Conference, Varadero, Cuba, June 14-15, 2018 in coordination with CLT 2018 297 
 
Federalism, ICT and Development in the Global South 
 
Marcio Iorio Aranha 
University of Brasilia 
iorio@unb.br 
  
Isabella Galvão Arruda 
GETEL/UnB 
isabella.ga93@gmail.com 












Flavia M. G. S. Oliveira 
University of Brasilia 
flaviamgs@unb.br 
   
 
BIOGRAPHIES 
Marcio Iorio Aranha is an Associate Professor of Constitutional and Administrative Law at the University of 
Brasilia School of Law. He is a Visiting Fellow at the Annenberg Research Network on International 
Communication at the University of Southern California, and Director of the Center for Communications Policy, 
Law, Economics and Technology (CCOM). 
Isabella Galvão Arruda is a lawyer, acting with focus on Public Law, mainly Regulatory Law. She holds a degree 
in Law at the University of Brasilia and is a member of the Telecommunications Law Research Group and the 
Health Law Research Group. She gathered legal and regulatory data from African Countries. 
Lucas Barbosa de Araújo is a Law student at the University of Brasilia School of Law and active member of its 
Telecommunications Law Research Group with focus on Digital Law and Copyright. He gathered legal and 
regulatory data from South Asian Countries. 
Henrique Bawden is a researcher in the Public Policies and Internet Research Lab at the University of Brasilia 
School of Law. He holds a degree in Law at University of Brasilia and currently researches Digital Law and 
Telecommunications Law. He gathered legal and regulatory data from South Asian Countries. 
Flavia M. G. S. Oliveira is a tenured Professor at the School of Technology at the University of Brasilia. She is a 
regular collaborator to statistical analysis at the highest tier of research at the Telecommunications Law Research 




This paper builds on the ICT and development literature to answer the question on what indicators better represent 
ICT institutional background in the Global South, namely Central America, the Caribbean Islands, South America, 
Africa and South Asia. It delves into the institutional variable of federalism widely used in comparative analyzes 
tackling the correlation between e.g. broadband deployment and economic development, by finding granulated 
variables that portray a more precise scenario of institutional commensurability among countries being compared 
for public policy purposes. Its main underpinnings are the concept of information revolution and the methodology 
put forward by the Telecommunications Law Indicators for Comparative Studies (TLICS) Model. Six sets of 
federative indicators on revenue, fiscal transfer, regulatory jurisdiction, adjudication, planning, and media content 
regulation are put together to compare ICT federal environment in the Global South as a groundwork for the ICT 
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comparative research. The empirical universe of the paper encompassed thirty-eight countries from Central and 
South America, the Caribbean Islands, Africa and South Asia, that form a potpourri of thirty officially unitary 
countries – Angola, Belize, Bolivia, Cabo Verde, Chile, Colombia, Costa Rica, Cuba, Dominican Republic, 
Ecuador, El Salvador, Guatemala, Guinea Bissau, Haiti, Honduras, Jamaica, Mozambique, New Zealand, 
Nicaragua, Panama, Papua New Guinea, Paraguay, Peru, Philippines, Sao Tome and Principe, Singapore, 
Suriname, Tanzania, Trinidad and Tobago, and Uruguay –, and eight federal countries – Argentina, Brazil, India, 
Malaysia, Mexico, Nigeria, South Africa, and Venezuela. The article is organized in three main parts. A brief 
description of the paper assumptions is performed in the first part. The second part applies TLICS variables to sets 
of the aforementioned states. The third part delves into the comparison of the states analyzed by means of 
categorizing the differences and commonalities revealed by more than one thousand five hundred variables 
collected in the legal and institutional framework of those countries and finally summarized in the ICT federal 
index (IFI) and ICT unitary index (IUI). We also test the association between federalism as the outcome and each 
of the independent (explanatory) variables proposed by the TLICS model by applying statistical tests (Fisher exact 
test, relative risk, and odds ratio). The only ICT variable significantly associated with a country being classified as 
a federal state is tax in the telecom and broadcast. As a main outcome, based on data collected from the 
institutional background and legal frameworks of those countries, we found clusters of federal commonalities in 
federal and unitary countries of the region. With that, we proposed two indices that better represent federal and 
unitary institutional backgrounds: The ICT Federal Index (IFI); and the ICT Unitary Index (IUI). They provide a 
real picture of their institutional background for ICT and development comparative purposes and gather sets of 
countries with similar institutional backgrounds upon which the ICT and Development literature may rely on to 
explain different outcomes from public policies or investments on ICT in countries that share a common 
institutional background, as far as the institutional variable of federalism is concerned. 
 
Keywords 
TLICS Model, institutional variable, ICT & Development, federalism, Global South. 
 
 
THE OBSOLETE ASSERTION OF THE OBSOLESCENCE OF FEDERALISM 
What level of government, either centralized or decentralized, is best suited to regulating has been a disputed 
question among economists to the point that when Hahn, Layne-Farrar, & Passell (2004, p. 46) analyzed the U.S. 
wireless communications case, they concluded that the question of the optimal degree of decentralization of 
regulation is a never-ending debate. They also noted that attempts of generalization should be avoided as they 
distract us from serious analysis, although they conceded in placing the burden of proving that the regulation 
merits on the proponents of decentralization, due to the detrimental effects of balkanization in industries with 
growing scale, scope, network efficiencies and rapid technological change (Hahn, Layne-Farrar, & Passell, 2004, 
p. 50). The literature on federalism also points out to the growing importance of division of power on geographic 
basis as a response to the paradigm shift from world of sovereign nation-states to a world of culturally diverse 
democracies and “increased interstate linkages of a constitutionally federal character” (Watts, 1999, p. 4). 
This paper neither tackles the contemporary debate on the usage of the theories of federalism to deal with 
citizenship in culturally diverse democracies nor discusses the ongoing debate on what level of government should 
be in charge of regulating a specific industry, due to the allegation that federal-like arrangements would be more 
suitable to reflect diverse values and to serve as laboratories for innovation in regulation.  
Those topics on the merits of decentralized regulation and uses of federalism, nevertheless, leads us to a twofold 
jump-start: (i) the subject of federalism and regulation is still alive and well; and (ii) any attempt to analyze the 
effects of regulation in the ICT sector should avoid misconceiving generalizations, especially those advanced by 
propositions that simplify the multifaceted phenomenon of federal experiences worldwide, by putting together 
countries with similar backgrounds based, among other things, on the fact that they share a constitutional method 
of dividing power on geographic basis, either be it a federal or unitary one. 
This paper addresses precisely the underpinnings of the literature on ICT and Development, by focusing on the 
federal ICT components of government regulations to devise a roadmap to economic analyses that portray a more 
realistic scenario of the countries’ institutional backgrounds for comparative purposes. For example, if one 
researches the effects of universal funds on development, the structural and institutional variables usually used to 
put together countries with similar backgrounds come from the legal arena, such as the countries’ legal tradition, 
rule of law, democracy, separation of powers, property rights, ownership restrictions, legal restrictions on the 
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economic activities, regulatory approach and federalism (Carlsson, 2003; Intervozes, 2005; UNESCO, 2008; ITU, 
2009; Katz & Avila, 2010; ITU, 2011). By gathering the countries with similar backgrounds, economic analyses 
isolate those independent variables to focus on the explanatory ones, such as the effective use of the universal 
funds and whether they are used to foster broadband deployment, to broaden wireless coverage or to empower 
consumer choices. 
It shows that it is not enough to put together self-declared federal or unitary countries, as they will most probably 
have federal or unitary-like arrangements in different aspects of the ICT regulation, presenting themselves as 
federal countries, e.g., for tax purposes, and, at the same time, depicting a unitary system for the regulation of ICT 
infrastructure. In order to clarify the intricacies of federal-like arrangements in federal and unitary countries, this 
paper applies the TLICS model, which was designed as an analytical tool for understanding of institutional 
variables in order to go deep into their legal dimension and, therewith, the differences and commonalities of the 
institutional guarantees that constitute each legal concept cited as independent variables for the comparison of 
national regulatory models (Aranha, 2011). 
Following previous papers on the Americas Region, we assume that federalism is itself a complex concept made 
of three main features:  (i) National sovereignty, by which federations should be identified by the bond between 
national and subnational units as a constitutional-oriented one, that may rest upon a federal supremacy clause, a 
subset of federal clauses, or informal procedures and decisions portraying federal institutions (Simeon, 2009); (ii) 
Subnational autonomy, by which federations should rely on subnational governance embodied in regional 
institutionalized organizations that convey the message of subnational empowerment (Jovanovic, 2007; Kavalski 
& Zolkos, 2008) through fiscal sustainability (Ward & Dadayan, 2009), power devolution to local units 
(Dickovick, 2006; Fessha & Kirkby, 2008), and so forth; and (iii) Interdependent allocation of powers between 
national and subnational units, by which joint action is expected in federations to ameliorate federal systems as it 
mitigates federal dilemma between centralization and decentralization, and affirms that federal institutions may be 
designed to build self-enforcing federalism towards cooperation (Papillon, 2012). 
Although the three features of federalism serve as a measure of federal characteristics in a given state, they are 
useful only when they are bound to specific manifestations of the ICT phenomenon described in Aranha et al. 
(2012). The federal institutional variable is divided in six ICT dimensions, each one divided in four categories that 
contemplate telecommunications, broadcast, broadband and e-commerce: (i) Revenue; (ii) Fiscal transfer; (iii) 
Regulation; (iv) Adjudication; (v) Planning; (vi) Media. The last assumption of this paper lies on the fact that, in 
order to know exactly how ICT affects development, states’ institutional background would benefit should they 
take into account, as far as federalism is concerned, 48 variables derived from the combination of indicators – tax, 
administrative fees, national funds, local treasuries, regulatory jurisdiction, contingent regulation, public law 
adjudication, private law adjudication, national and subnational ICT development plans, and content quota – and 
sectors – telecom, broadcast, broadband, and e-commerce.  
 
FEDERAL INSTITUTIONAL VARIABLES OF THE GLOBAL SOUTH 
The importance of the TLICS Model approach to identify federal institutional variables in the Global South is 
reinforced by the fact that the ICT sector is strong in attempts of policy transfer from developed countries best 
practices to developing economies. Besides, ICT4D thrives as a multidisciplinary collaboration (Unwin, 2009) 
dependent on the inputs of definitions and comparative methods from a myriad of sources.  
Regulatory reforms supported by aid agencies, such as the World Bank, UNCTAD, regional development banks, 
and bilateral agencies have realized that to reshape development policy means to go beyond getting the practice 
right. Effective development policy demands “workable institutions” that are nourished by an appropriate set of 
“definition[s], scope[s], comparison[s] and measurement[s]” (Minogue & Cariño, Regulatory Governance in 
Developing Countries, 2006, p. 62). 
We applied the TLICS Model to make use of legal concepts embedded in each country’s legal framework and 
practice to analyze how ICT regulation is actually distributed among centralized, decentralized or interdependent 
bodies of government in 38 countries from the Central and South America, the Caribbean Islands, Africa and 
South Asia, from which 30 countries are officially unitary – Angola, Belize, Bolivia, Cabo Verde, Chile, 
Colombia, Costa Rica, Cuba, Dominican Republic, Ecuador, El Salvador, Guatemala, Guinea-Bissau, Haiti, 
Honduras, Jamaica, Mozambique, New Zealand, Nicaragua, Panama, Papua New Guinea, Paraguay, Peru, 
Philippines, Sao Tome and Principe, Singapore, Suriname, Tanzania, Trinidad and Tobago, and Uruguay –, and 8 
adopt a federal constitutional organization of power – Argentina, Brazil, India, Malaysia, Mexico, Nigeria, South 
Africa, and Venezuela. This empirical universe encompasses all Central and South American countries apart from 
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Guyana, the most representative countries of the Caribbean Islands, and South, apart from China, and a set of 
African countries. 
Based on datasheets collected and displayed in 43 forms per country and available at the website of the University 
of Brasilia School of Law Center on Law and Regulation – www.getel.ndsr.org/research1.html – we summarized 
the collected data in 38 tables that mirror Table 1 below, in which D stands for subnational decentralization, C 






TELECOM BROADCAST BROADBAND E-COMMERCE 
Revenue Taxing Federalism C C C C 
Administrative fees C C — — 
Fiscal Transfer Fiscal Transfer to Sectorial Funds C — — — 
Fiscal Transfer to Local Treasuries — — — — 
Regulation Regulatory Jurisdiction C C C C 
Contingent Regulation D D D D 
Adjudication Adjudication (Public Law Jurisdiction) C C C C 
Adjudication (Private Law Jurisdiction) D D D D 
Planning National ICT Development Plans C C I — 
Subnational ICT Development Plans — — I — 
Media Industry MEDIA INDUSTRY  BROADCAST PAY TV INTERNET 
Content Quota  C C — 
Table 1: Federal Dimensions and Indicators per Sector (INDIA) 
 
 
COMPARISON OF THE ICT FEDERAL VARIABLES IN THE GLOBAL SOUTH 
FEDERAL VARIABLES PER SECTOR OF TELECOM, BROADCAST, BROADBAND AND E-COMMERCE 
It is common sense that when a state is categorized as unitary, it entails that a set of centralized features will be 
found in a variety of sectors, with subnational entities overwhelmed by national power, while federal states will 
portray themselves as political systems based on autonomous subnational governance. It follows that, by 
extrapolating the expected behavior of unitary or federal states to the ICT sector, the outcome should be depicted 
as shown in Figure 1 below. In other words, federal systems are expected to portray national-subnational 
interdependence (or some subnational decentralization) in all ICT Federal Variables per sector, while unitary 
systems are expected to present national centralization in all variables. 
 
Ideal scenario of stacked bar charts depicting federal variables per sector, in which the blue color represents national centralization features, red 
represents subnational decentralization features, green represents national-subnational interdependence, and purple represents the absence of 
regulation. 
Figure 1: Expected ICT federal variables per sector 
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Only Cuba, Guatemala, Guinea-Bissau, Mozambique, Nicaragua, Papua New Guinea, Peru, Phillippines, Sao 
Tome and Principe, Trinidad and Tobago and Uruguay follow the expected behavior with overwhelming unitary-
like arrangements. In the remaining countries, federal and unitary features can be found in ICT rules and 
regulation regardless the constitutional representation of the countries as federal or unitary states. 
The stacked bar charts below (Figure 2) graphically show ICT federal variables – tax, administrative fees, fiscal 
transfers, regulatory jurisdiction, contingent regulation, public law adjudication, private law adjudication, and ICT 
development plans – per sector of telecommunications, broadcast, broadband, and e-commerce. The blue color 
represents national centralization features, while red represents subnational decentralization features, green 
represents national-subnational interdependence, and purple represents the absence of rules or regulation. Figure 2 
shows Global South’s federal states – Argentina, Brazil, India, Malaysia, Mexico, Nigeria, South Africa, and 
Venezuela – and their ICT federal variables per sector – telecom, broadcast, broadband, and e-commerce. 
 
 









    
 









    
Stacked bar charts depicting federal variables per sector, in which the blue color represents national centralization features, red represents 
subnational decentralization features, green represents national-subnational interdependence, and purple represents the absence of regulation. 
Data were analyzed using TLICS model tables available at www.getel.ndsr.org/research1.html. 
Figure 2: ICT Federal variables per sector in the Americas Region (Federations) 
 
Due to the limitation of pages, we stop here referring the reader to the raw data available at  
www.getel.ndsr.org/research1.html to draw the conclusion that, under the veneer of a federation, Mexico, Nigeria 
and Malaysia, for example, show signs of centralized features and may be compared in its institutional background 
to several unitary countries of the region such as Cuba, Guatemala, Guinea-Bissau, Mozambique, Nicaragua, 
Papua New Guinea, Peru, Phillippines, Sao Tome and Principe, Trinidad and Tobago and Uruguay.  
 
FEDERAL VARIABLES PER DIMENSION OF REVENUE, FISCAL TRANSFER, REGULATION, 
ADJUDICATION, PLANNING AND MEDIA 
Another ICT cleavage of the Global South’s institutional background is depicted below (Figure 3), where 
dimensions of federalism give a better grasp of how ICT variables should behave in an ideal scenario. Figure 3 
shows that one would expect federal systems to display national-subnational interdependence in all ICT federal 
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) Federal Systems Unitary Systems 
  
Ideal scenario of stacked bar charts depicting federal variables per dimensions, in which the blue color represents national centralization 
features, red represents subnational decentralization features, green represents national-subnational interdependence, and purple represents the 
absence of regulation. 
Figure 3: Expected ICT federal variables per dimensions 
 
 
The detachment of the reality from the ideal scenario is also self-evident in this cross-section of ICT variables. 
Figure 4 shows a set of unitary countries from the Global South behaving mostly in disarray, not least against their 
DNA of centralism. Unitary countries have assumed federal intentions, and federal disguised states declare 
themselves followers of unitary features.  
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Stacked bar charts depicting ICT federal variables per dimension (revenue, fiscal transfer, regulation, adjudication, planning, and media 
industry), in which the blue color represents national centralization features, red represents subnational decentralization features, green 
represents national-subnational interdependence, and purple represents the absence of regulation. Data were analyzed using TLICS model 
tables available at www.getel.ndsr.org/research1.html. 
Figure 4: ICT federal variables per dimension in the Global South (Unitary States) 
The same line of reasoning can be adopted to show the expected behavior of unitary and federal states according 
to ICT federal indicators on taxation, administrative fees, fiscal transfer to national and local funds, regulatory 
jurisdiction, contingent regulation, public and private law adjudicatory jurisdiction, national and subnational ICT 
development plans, and media content quota regulation, which provide a more granulated approach that shows 
disparities between expected behavior and official categorization of governmental and constitutional structure. 
 
TELECOM, BROADCAST, BROADBAND, AND E-COMMERCE FEDERAL INDICATORS 
 
One step forward by digging into the federal indicators and one may see a more granulated depiction of each 
country’s centralized, decentralized or interdependent presentations for the ICT sector. By isolating countries’ 
variables, ICT federal indicators exemplified below (Figure 5) finally devise their actual federal or unitary 
behavior. It shows the Telecommunications Federal Indicators of a set of countries from the Global South, where 
red portrays a typical federal presentation, green portrays a decisive more acute federal presentation, blue 
represents a typical unitary presentation, and purple depicts the lack of specific legal or regulatory framework 
towards centralization, decentralization or interdependent features. 
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Stacked bar charts depicting TELECOM federal indicators, in which the blue color represents national centralization features, red represents 
subnational decentralization features, green represents national-subnational interdependence, and purple represents the absence of regulation. 
Charts generated using TLICS model tables available at www.getel.ndsr.org/research1.html. 
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This line of reasoning can be replicated for the federal countries in the Global South with apparent unitary features 





















   

















   
 



















Stacked bar charts depicting TELECOM federal indicators, in which the blue color represents national centralization features, red represents 
subnational decentralization features, green represents national-subnational interdependence, and purple represents the absence of regulation. 
Charts generated using TLICS model tables available at www.getel.ndsr.org/research1.html. 
Figure 6: TELECOM federal indicators in the Global South (Federal Countries) 
 
One striking characteristic shown in Figures 5 and 6 is precisely the fact that no matter what the official 
geographic division of power is, federal- and unitary-like arrangements are often found in the same ICT sector. It 
is so, for example, in South Africa, in which the revenue dimension shows unitary features, while the regulatory 
dimension depicts the quintessence of a federal state. Situated on a diametrically opposite side, Mexico, which was 
supposed to shown strong federal features, is actually a role model of a unitary-like arrangement of government. 
The examples go on and on, as the analysis of each country’s federal features show traces of them in most of 
unitary countries and their absence in most federal countries, urging the interpreter to go beyond the official 
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WHAT COUNTRIES SHARE SIMILAR INSTITUTIONAL BACKGROUNDS? 
After pinpointing ICT federal indicators for each country that was analyzed, it is time to reorganize them 
accordingly. By ascribing centralized, decentralized or interdependent features for the Global South, on the 
grounds that those aspects are the most prominent ones which characterize federalism, the Tables 2 to 9 below 
identify clusters of federal commonalities, making evident the detachment between constitutional federal 
attributions and the actual behavior of a country. States that behave differently than expected, say manifesting 
federal features when they are unitary countries or unitary features by federal countries, are highlighted bold in 
Tables 2 to 9 below.  
 
Indicator Sector Federal 
Behavior 
Unitary Behavior Absent 
Behavior 
Tax 




Angola, Belize, Bolivia, Cabo Verde, 
Chile, Costa Rica, Cuba, Ecuador, 
Dominican Republic, El Salvador, 
Guatemala, Guinea-Bissau, Haiti, 
Honduras, India, Jamaica, Malaysia, 
Mexico, Mozambique, Nigeria, 
Mozambique, New Zealand, Nicaragua, 
Panama, Papua New Guinea, Paraguay, 
Peru, Phillippines, Sao Tome and Principe, 
Singapore, South Africa, Singapore, 






Angola, Belize, Cabo Verde, Chile, Costa 
Rica, Cuba, Dominican Republic, El 
Salvador, Guatemala, Guinea-Bissau, Haiti, 
Honduras, Jamaica, Mexico, Mozambique, 
New Zealand, Nicaragua, Panama, Papua 
New Guinea, Paraguay, Peru, Phillippines, 
Sao Tome and Principe, Singapore, 
Suriname, Trinidad Tobago, Uruguay 
Brazil, Bolivia, 
Ecuador 




Belize, Bolivia, Chile, Costa Rica, Cuba, 
Dominican Republic, Ecuador, El 
Salvador, Guatemala, Guinea-Bissau, Haiti, 
Honduras, Jamaica, Mexico, New Zealand, 
Nicaragua, Nigeria, Panama, Paraguay, 
Peru, Phillippines, Singapore, Suriname, 














Bolivia, Chile, Cuba, Dominican Republic, 
Ecuador, El Salvador, Guatemala, 
Honduras, Jamaica, Nigeria, Paraguay, 
Peru, Phillippines, Singapore, Suriname, 











Sao Tome and 
Principe, 
Uruguay 
Table 2: Global South according to the Federal Indicator on Taxation 
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Indicator Sector Federal 
Behavior 




Telecom  Angola, Argentina, Brazil, Belize, 
Bolivia, Cabo Verde, Chile, Colombia, 
Costa Rica, Cuba, Ecuador, Dominican 
Republic, El Salvador, Guatemala, 
Guinea-Bissau, Haiti, Honduras, Mexico, 
Mozambique, New Zealand, Nicaragua, 
Nigeria, Panama, Papua New Guinea, 
Paraguay, Peru, Sao Tome and Principe, 
Singapore, Suriname, Tanzania, Trinidad 
Tobago, Uruguay, Venezuela 
Jamaica, 
Phillippines 
Broadcast Nigeria, Tanzania Angola, Argentina, Brazil, Belize, 
Bolivia, Cabo Verde, Chile, Colombia, 
Costa Rica, Cuba, Ecuador, Dominican 
Republic, El Salvador, Guatemala, 
Guinea-Bissau, Haiti, Honduras, Jamaica, 
Mexico, Mozambique, New Zealand, 
Nicaragua, Panama, Papua New Guinea, 
Paraguay, Peru, Phillippines, Sao Tome 
and Principe, Singapore, Suriname, 
Trinidad Tobago, Uruguay, Venezuela 
 
Broadband  Argentina, Brazil, Belize, Bolivia, Chile, 
Colombia, Costa Rica, Cuba, Ecuador, 
Dominican Republic, El Salvador, 
Guatemala, Guinea-Bissau, Haiti, 
Honduras, Mexico, Nicaragua, Nigeria, 
Panama, Paraguay, Peru, Sao Tome and 
Principe, Singapore, Suriname, Tanzania, 










 Guatemala, Honduras, Mexico, Nicaragua, 
Trinidad and Tobago 
Remaining 
countries 




Indicators Sector Federal 
Behavior 




Telecom Angola, Bolivia, 
New Zealand 
Argentina, Brazil, Mexico, Belize, Cabo 
Verde, Chile, Colombia, Costa Rica, Cuba, 
Ecuador, Dominican Republic, El 
Salvador, Guatemala, Guinea-Bissau, 
Haiti, Honduras, Jamaica, Mozambique, 
Nicaragua, Nigeria, Panama, Papua New 
Guinea, Paraguay, Peru, Phillippines, Sao 
Tome and Principe, Singapore, Suriname, 





Angola, Argentina, Brazil, Mexico, 
Belize, Cabo Verde, Chile, Colombia, 
Costa Rica, Cuba, Ecuador, Dominican 
Republic, El Salvador, Guatemala, 
Guinea-Bissau, Haiti, Honduras, Jamaica, 
Mozambique, New Zealand, Nicaragua, 
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Nigeria, Panama, Papua New Guinea, 
Paraguay, Peru, Phillippines, Sao Tome 
and Principe, Singapore, Suriname, 
Trinidad and Tobago, Uruguay, 
Venezuela 
Broadband Bolivia Argentina, Brazil, Mexico, Belize, Chile, 
Colombia, Costa Rica, Cuba, Ecuador, 
Dominican Republic, El Salvador, 
Guatemala, Guinea-Bissau, Haiti, 
Honduras, Jamaica, Mozambique, New 
Zealand, Nicaragua, Nigeria, Panama, 
Paraguay, Peru, Singapore, Suriname, 






Sao Tome and 
Principe 
e-Commerce Brazil Angola, Ecuador, Belize, Dominican 
Republic, Guatemala, Honduras, Mexico, 
New Zealand, Nicaragua, Nigeria, 
Phillippines, Singapore, Tanzania, 
Trinidad and Tobago 
Remaining 
countries 
Table 4: Global South according to the Federal Indicator on Regulatory Jurisdiction 
 




Telecom Brazil, Cabo Verde, 
Chile, Colombia, 





Angola, Bolivia, Costa Rica, Cuba, 
Ecuador, Dominican Republic, 
Guatemala, Guinea-Bissau, Mexico, 
Mozambique, Nicaragua, Nigeria, 
Papua New Guinea, Peru, 
Phillippines, Sao Tome and 
Principe, Singapore, Tanzania, 





Broadcast Brazil, Chile, 
Colombia, Costa 




Angola, Argentina, Bolivia, Cabo 
Verde, Costa Rica, Cuba, Ecuador, 
Dominican Republic, Guatemala, 
Guinea-Bissau, Mexico, 
Mozambique, Nicaragua, Nigeria, 
Papua New Guinea, Phillippines, 
Sao Tome and Principe, Singapore, 





Broadband Brazil, Chile, 
Colombia, Costa 




Angola, Bolivia, Costa Rica, Cuba, 
Ecuador, Dominican Republic, 
Guatemala, Guinea-Bissau, Mexico, 
Mozambique, Nicaragua, Nigeria, 
Peru, Phillippines, Singapore, 










e-Commerce Brazil, Canada, Chile, 
Colombia, Haiti, 
Peru 
Angola, Bolivia, Cuba, Ecuador, 
Mexico, New Zealand, Nicaragua, 
Nigeria, Panama, Phillippines, 




Table 5: Global South according to the Federal Indicator on Contingent Regulation 
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Indicator Sector Federal 
Behavior 
Unitary Behavior Absent 
Behavior 
Public Law  
Adjudication 
 






Argentina, Brazil, Bolivia, Chile, 
Costa Rica, Cuba, El Salvador, 
Guatemala, Guinea-Bissau, Haiti, 
Honduras, Mexico, Mozambique, 
Nicaragua, Nigeria, Panama, Papua 
New Guinea, Paraguay, Peru, 
Phillippines, Sao Tome and Principe, 
Singapore, Suriname, Tanzania, 
Trinidad Tobago, Uruguay 
 





Angola, Argentina, Brazil, Bolivia, 
Cabo Verde, Chile, Costa Rica, Cuba, 
El Salvador, Guatemala, Guinea-Bissau, 
Haiti, Honduras, Mexico, Mozambique, 
New Zealand, Nicaragua, Nigeria, 
Panama, Papua New Guinea, Paraguay, 
Peru, Phillippines, Sao Tome and 
Principe, Singapore, Suriname, Trinidad 
Tobago, Uruguay 
 





Argentina, Brazil, Bolivia, Cabo 
Verde, Chile, Costa Rica, Cuba, El 
Salvador, Guatemala, Guinea-Bissau, 
Haiti, Honduras, Mexico, Mozambique, 
Nicaragua, Nigeria, Panama, Paraguay, 
Peru, Phillippines, Singapore, Suriname, 
Tanzania, Trinidad Tobago, Uruguay. 
Angola, Papua 
New Guinea, 








Jamaica, Venezuela,  
Bolivia, Chile, Costa Rica, Cuba, El 
Salvador, Guatemala, Haiti, Honduras, 
Mexico, Nicaragua, Nigeria, Paraguay, 
Peru, Phillippines, Singapore, Suriname, 










Sao Tome and 
Principe 
Table 6: Global South according to the Federal Indicator on Public Law Adjudication 
 
Indicator Sector Federal Behavior Unitary Behavior Absent 
Behavior 
Private Law  
Adjudication 
 





Angola, Argentina, Bolivia, Chile, 
Costa Rica, Cuba, El Salvador, 
Guatemala, Guinea-Bissau, Haiti, 
Honduras, Mexico, Mozambique, 
Nicaragua, Nigeria, Panama, 
Paraguay, Peru, Phillippines, Sao 
Tome and Principe, Singapore, 










Angola, Argentina, Bolivia, Cabo 
Verde, Chile, Costa Rica, Cuba, El 
Salvador, Guatemala, Guinea-Bissau, 
Haiti, Honduras, Mexico, 
Mozambique, Nicaragua, Nigeria, 
Panama, Paraguay, Peru, Phillippines, 
Sao Tome and Principe, Singapore, 
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Angola, Argentina, Bolivia, Cabo 
Verde, Chile, Costa Rica, Cuba, El 
Salvador, Guatemala, Guinea-Bissau, 
Haiti, Honduras, Mexico, 
Mozambique, Nicaragua, Nigeria, 
Panama, Paraguay, Peru, Phillippines, 
Singapore, Suriname, Tanzania, 













Bolivia, Chile, Costa Rica, Cuba, El 
Salvador, Guatemala, Haiti, Honduras, 
Mexico, Nicaragua, Nigeria, Panama, 
Paraguay, Peru, Phillippines, 
Singapore, Suriname, Tanzania, 















Indicator Sector Federal 
Behavior 
Unitary Behavior Absent Behavior 
Content  
quota 
Broadcast Tanzania Argentina, Belize, Brazil, 
Cabo Verde, Ecuador, 
Guatemala, Guinea-Bissau, 




Angola, Bolivia, Chile, Colombia, 
Costa Rica, Cuba, Dominican 
Republic, El Salvador, Honduras, 
New Zealand, Panama, Papua New 
Guinea, Paraguay, Peru, Sao Tome 
and Principe, Singapore, Suriname, 
Trinidad Tobago, Uruguay  
Pay TV Tanzania Argentina, Brazil, Cabo Verde, 
Ecuador, Jamaica, Mozambique, 
Nicaragua, Nigeria 
Angola, Belize, Bolivia, Chile, 
Colombia, Costa Rica, Cuba, 
Dominican Republic, El Salvador, 
Guatemala, Guinea-Bissau, Haiti, 
Honduras, Mexico, New Zealand, 
Panama, Papua New Guinea, 
Paraguay, Peru, Phillippines, Sao 
Tome and Principe, Singapore, 
Suriname, Trinidad Tobago, 
Uruguay, Venezuela 
Internet  Ecuador Angola, Argentina, Belize, Bolivia, 
Brazil, Cabo Verde, Chile, 
Colombia, Costa Rica, Cuba, 
Dominican Republic, El Salvador, 
Guatemala, Guinea-Bissau, Haiti, 
Honduras, Jamaica, Mexico, 
Mozambique, New Zealand, 
Nicaragua, Nigeria, Panama, Papua 
New Guinea, Paraguay, Peru, 
Phillippines, Sao Tome and 
Principe, Singapore, Suriname, 
Tanzania, Trinidad Tobago, 
Uruguay, Venezuela 
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Indicator Sector Federal 
Behavior 
Unitary Behavior Absent 
Behavior 
Planning 
Telecom  Angola, Argentina, Brazil, Bolivia, 
Chile, Colombia, Costa Rica, 
Dominican Republic, Ecuador, 
Guinea-Bissau, Haiti, Honduras, 
Jamaica, Mexico, Mozambique, 
New Zealand, Nigeria, Panama, 
Papua New Guinea, Paraguay, Peru, 
Phillippines, Sao Tome and 
Principe, Singapore, Suriname, 
Tanzania, Trinidad Tobago, 
Uruguay, Venezuela 




Broadcast Tanzania Angola, Brazil, Colombia, Costa 
Rica, Dominican Republic, Ecuador, 
Guinea-Bissau, Haiti, Honduras, 
Jamaica, Mozambique, Nigeria, 
Panama, Papua New Guinea, 
Paraguay, Phillippines, Singapore, 








Sao Tome and 
Principe, Uruguay 
Broadband  Angola, Brazil, Bolivia, Chile, 
Colombia, Costa Rica, Dominican 
Republic, Ecuador, Guinea-Bissau, 
Haiti, Honduras, Jamaica, Mexico, 
Mozambique, New Zealand, 
Nigeria, Panama, Papua New 
Guinea, Paraguay, Peru, Sao Tome 
and Principe, Suriname, Tanzania, 
Trinidad Tobago, Uruguay, 
Venezuela 
Argentina, Belize, 







 Angola, Bolivia, Mexico, Nigeria, 




Table 9: Global South according to the Federal Indicator on Planning 
 
 
Already, those clusters of countries with similar ICT federal features give us a glimpse of the scarcity of federal 
behavior in the federal indicators of planning, regulatory jurisdiction and administrative fees. Federal indicators of 
contingent regulation and private law adjudication are otherwise abundant even when unitary states are accounted 
for. Except for the federal indicator on taxation, all indicators show a misbehaving trend of federal and unitary 
states vesting features of the other party. 
 
 
SIGNIFICANCE OF THE CATEGORICAL VARIABLES ON FEDERALISM 
To test the significance of the relationship of the categorical variables on federalism and each atomized feature of 
centralization and decentralization/interdependence previously developed by applying TLICS model, we used 2x2 
contingency tables, as shown in the example below (Table 12), that measure the degree of association between the 
category of federalism (0 for centralized, and 1 for decentralized/interdependent) and each ICT variable described 
by TLICS model (tax, administrative fees, fiscal transfer, regulatory jurisdiction, contingent regulation, private 
and public law adjudication, planning and media content). 
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Total Centralized Decentralized 
Yes 5 3 8 
No 28 2 30 
Total 33 5 38 
  Table 12: Contingency Table Example 
 
 
Using Fischer exact test, only ICT tax was significantly associated with a country being classified as a federation, 
and only in the broadcast sector (p = 0.029). In the telecom sector, there was a tendency towards ICT tax being 
associated with a country being classified as a federation (p = 0,053). All other results showed no significant 
association between the variable federalism and each of the ICT variables extracted from each country’s 
institutional background. 
To compare the probability of the occurrence of decentralized features in federal and non-federal systems, we used 
a concept borrowed from biostatistics (Pagano & Gauvreau, 2000, p. 144). In this context, the relative risk is 
defined as the ratio of the probability of decentralization in a given group of federal countries to the probability of 
decentralization in a group of unitary countries. A measure of relative risk greater than one implies that the chance 
of a country having decentralized ICT variable is increased when it is categorized as federal. 
The decentralization is measured in each aforementioned variable (tax, fees, transfers, regulation, adjudication, 




𝑃(𝑑𝑒𝑐𝑒𝑛𝑡𝑟𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 | 𝑒𝑥𝑝𝑜𝑠𝑒𝑑 𝑡𝑜 𝑓𝑒𝑑𝑒𝑟𝑎𝑙𝑖𝑠𝑚)




Using relative risk measure, the chance of a federal country having decentralized tax is 7 times greater than the 
chance of a non-federal country having decentralized tax in the broadcast sector. In the telecom sector, the chance 
of a federal country having decentralized tax is 8.4 times greater than the chance of a non-federal country having 
decentralized tax. However, this latter test was not significant. No other relative risk measure was significant in 
the remaining relationships. Moreover, in the broadcast sector, the odds of  a decentralized tax variable in an 
official federal country, relative to a unitary country, are 13 to 1. 
 
 
GLOBAL SOUTH ICT FEDERAL INDEX (IFI) AND ICT UNITARY INDEX (IUI) 
The data collected in legal and regulatory frameworks of the states in the Global South can be amalgamated in all-
encompassing indices of unitary – centralization – and federal features – decentralization and interdependence 
between national and subnational units. Those indices serve as a guideline to gather countries with similar 
institutional backgrounds and to show at a glimpse that each country has a particular relative position in relation to 
federal and unitary features. Those specific features may explain why development policy recipes have different 
effects in countries with officially similar institutional backgrounds. The three figures below show the Global 
South countries’ depiction according to ICT federal index (IFI) and ICT unitary index (IUI). 
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Figure 6: ICT Federal Index (IFI) and ICT Unitary Index (IUI) in the Global South 
 
The disconnection between the official presentation of a country’s geographic organization of government and its 
real picture is quite clear in Figure 7. From the six countries with most prominent federal features – Brazil, Chile, 
Ecuador, South Africa, Tanzania and Venezuela –, only half are known as federal countries. Flipping a coin would 
give us the same results.  
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To find out significant associations between public policies or market trends and development, federalism is a 
prominent subject matter. Not by chance, reliable data sets on the structural and institutional variables of countries 
is a needed step to reach sound comparative research. This paper addresses one of the most important descriptors 
of the institutional background: federalism. 
 
The TLICS Model used in this article considers three main features of federalism – national sovereignty, 
subnational autonomy, and interdependent allocation of powers – and embeds 48 variables derived from the 
combination of indicators – tax, administrative fees, national funds, local treasuries, regulatory jurisdiction, 
contingent regulation, public law adjudication, private law adjudication, national and subnational ICT 
development plans, and content quota – and sectors – telecom, broadcast, broadband, and e-commerce. 
After we analyzed an empirical universe that encompassed thirty-eight countries from the Global South, that form 
a potpourri of thirty officially unitary countries – Angola, Belize, Bolivia, Cabo Verde, Chile, Colombia, Costa 
Rica, Cuba, Dominican Republic, Ecuador, El Salvador, Guatemala, Guinea Bissau, Haiti, Honduras, Jamaica, 
Mozambique, New Zealand, Nicaragua, Panama, Papua New Guinea, Paraguay, Peru, Philippines, Sao Tome and 
Principe, Singapore, Suriname, Tanzania, Trinidad and Tobago, and Uruguay –, and eight federal countries – 
Argentina, Brazil, India, Malaysia, Mexico, Nigeria, South Africa, and Venezuela, the only ICT variable 
significantly associated with a country being classified as a federal state was tax in the broadcast sector. 
The main contribution of this analysis, though, lies on the description of the relative position of each country 
according to federal ICT variables. When all countries are put together in a graph with decentralization and 
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Figure 9: Distribution of Federal Variables in the Global South (All Sectors) 
 
By tackling into the myriad of federal-like arrangements present in a representative number of countries in the 
Global South, this article unveiled 48 variables capable of depicting a more precise image of the countries’ 
institutional behavior in 4 sectors and 11 dimensions. 
It also devised sets of countries with similar centralized or decentralized features for the ICT and Development 
comparative research with counterintuitive results. It is worth mentioning that no less than 10 countries behave in 
opposition to what would be expected as far as consumer regulation is accounted for. Unitary countries, such as 
Cabo Verde, Chile, Colombia, Costa Rica, El Salvador, Haiti, Honduras, New Zealand and Paraguay, when 
analyzed through the lenses of the TLICS Model, have striking federal-like characteristics of decentralization (see 
Table 5). By contrast, half of the federations will show centralized features in the ICT dimension of public law 
jurisdiction (see Table 6). Even more remarkable, not a single country behaves as a federal one in the 
administrative fee dimension, leading to the conclusion that the federal institutional variable is not suitable to 
differentiate among countries, be them federal or unitary, thus broadening the universe of the analysis of the 
impact of government administrative fees in, e.g., universal access. Figure 9 shows the most counterintuitive 
results, as Colombia – a unitary country – scores the highest in federal-like features and the lowest in unitary ones. 
At the same time, three countries officially known as federations – Malaysia, Nigeria and Mexico – score the 
highest in unitary-like features and the lowest in federal-like characteristics among all countries analyzed. The 
data prove that the constitutional geographic division of powers is not sufficient to present the real institutional 
background for the ICT and Development research. It is actually a deceiving variable, which indicates that the 
institutional variable of federalism should be used in its atomized form described in the TLICS Model, taking into 





















Malaysia Nigeria South Africa
Angola Belize Bolivia
Cabo Verde Costa Rica Cuba
Dominican Republic Ecuador El Salvador
Guatemala Guinea-Bissau Haiti
Honduras Jamaica Mozambique
Paraguay Phillippines Sao Tome and Principe
Singapore Suriname Tanzania
Trinidad and Tobago
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depends on “essential institutional underpinnings” (Minogue, 2005, p. 25), this article fills one institutional gap 
necessary to understand differences and commonalities in the institutional backgrounds of countries being 
compared for the objectives of the ICT and Development literature or the purposes of regulatory reforms in the 
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